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,UNITED STATES PATENT OFFICE 

This invention relates generally fo fluid cou- 
plings and particularly fo a novel Iïuid coupling 
comprising a fixed housing, rotors rotatable 
therein and means for passing liquid into and 
out of the housing to vary output rotor speeds. 
This invention also relates to a novel combina- 
tion of a lïuid coupling connected to drive an 
agitator. 
Fluid couplings developed prior fo my-inven- 
tion have included a fluid housing fixed fo one 
of the rotors and enclosing the other rotor. That 
construction presents difiïcult mechanical prob- 
lems ïn installations where it is desirable fo con- 
tr01 the flow of fluid into or out of the device. 
To overcome these difiïculties I have invented 
a novel fluid coupling wherein both rotors rotate 
witliin and independently oï a fixed fluid retain: 
ing:housing. With this construction I may intro- 
duce fluid into and drain if from the flxed hous- 
ing of the coupling while in operation, without 
employment of troublesome fluid connections be- 
tween 'moving parts. In addition fo providing a 
more Simple and economical construction, my 
novel coupling structure has other unexpected 
and important advantages. In a coupling marie 
in accordance with my invention, fluid may be 
introduced into the coupling adjacenV the pe« 
riphery of the housing and the in]et pressure is 
measured with the coupling in operation, and so 
long as the coupling it not completely filled and 
the input driven ata constant speed the measure- 
ment ol in]et pressure may be employed fo indi- 
cate output rotor speed which results in a -simple 
system of control heretofore hOt afforded by the 
art. 
A further object resides in the employment 
a fluid coupling of novel design fo drive a .fluid 
agitator in connection with the provision of 
means whereby the pressure within the housing 
of the coupling is a function of agitator speed, 
there being means for regulating said pressure 
and hence for regulating agitator speed. 
These and other objects will be apparent fo 
those skilled in the art as the following detailed 
description of a preferred embodiment of my 
vention proceeds. 
In the drawings: 
Fig. 1 is a schematic diagram of the elemCts 
inmy novel combination of fiuid coupling and 
agitator; and 
Fig. 2 is a sectional view through my fiuid 
coupling. 
!eferring fo the schematic diagram in Fig. 1, 
if can beseen that I provide a motor or other 
prime mover iI fo drive the input rotor of a:fluid 
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coupling. The ouVput shaft .Of the 'coupling 
may carry pin]on |3 which drives gear |4 .by 
means of chain |3a. Gear |4 may drive bevel 
gear 3| meshed with a larger bevel gear 32 that 
5 turns the agitator element 33 in container 34. 
I 'prefer to bave a gear reduction in the drive, 
as shown. I may employ silent chains, sprockets, 
gear trains or any other machine elements :to 
drivingly connect the coupling with the agitator, 
10 and these may be .ruade removable to change the 
reduction. 
In order to contr01 the volume of water in the 
housing and .between the rotors of the agitator, 
I provide a source of water or other fluid in pipe 
15 |6 which is constantly being forced into tlïe 
housing ai one point and which dxains out at 
another p0int. Then,by regulating the pressure 
within the housing, I can control the amourït oI 
fluid in the working chambers ofthe rotors and 
20 so long-as input speed is substantially constant, 
this regulates the speed of the output rotor with- 
in limits. The circulation of water or other fluid 
through the coupling has another function in 
that it dissipates heat engendered by a slipping 
5 between the rotors and prevents overheating .ant 
boiling of the control fluid. 
As seen in Fig. 2, the fluid coupling has a flxed 
housing | fo which is fastened a closure plate2. 
A pair of bearing retainers 3 are mountei to op- 
20 posite sides of the housing, each retainer prefer- 
ably mounting a suitable anti-frîction bearing äs 
ai 4. The bearing retainers may be provided 
with sealing members 5 to assist in retaining the 
fluid within the housing and fo prevenç the în- 
5 troduction of oreign marrer ïnto the un]t. An 
input shaft 6 dxiven by the prime mover is me- 
chanically connected to the input rotor  by any 
convergent means. The rotor  is provided wih 
a plurality of circumferentially spaced circulat- 
40 ing blades a, in accordance with conventional 
fluid coupling practice. The output shaft 6 is 
fastened fo the output rotorg, which rotor has a 
plurality of blades 9« for cooperation with those 
of the other rotor. 
45 In ortier to provide for the bleeding oï air as 
the liquid level in the coupling is changeoE, lpro- 
vide one or more bleed apertures |0 for each 
rotor. Of course, as the amount of liquid circu- 
lating in the coupling is reduced, air must be 
50 drawn in. I contemplate that the sealing mem- 
bers 6 might be arranged to permit air to enter 
the coupling. However, to insure that a vacuum 
will hot be created, I may provide a passageway 
|| 'in one of the shafts. The inner end of 'the 
passageway is open to the working chamber with- 
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in the coupling and closed at its outer end by a 
spring loaded check valve I engaging a seat in 
a plug member 12a. With this arrangement the 
fluid cannot escape from the coupling. However, 
if the quantity of fluid within the coupling is 
reduced during its operation, atmospheric pres- 
sure can force valve 12 off its seat and permit 
air to make, up for the decrease in volume of 
fluid in the coupling. 
As mentioned previously, I provide a constant- 
ly circulating stream of water or other fluid for 
the coupling. There is an inlet nipple ! 5, prefer- 
ably positioned adjacent the periphery of the 
rotors which, by means of suitable inlet piping 
16, connects to a pressure gauge  and to a 
regulator 18. The regulator 8 may be of 
the automatic adjustable type which has in- 
let and ourlet chambers. Pressure of the out- 
let is sensed by conduit means 19, which trans- 
mit that pressure to the one side of a valve 
control diaphragm within the regulator to cause 
the ourlet pressure to remain at the selected 
value. Since I contemplate that any conventional 
pressure regulator may be. used, I have hot illus- 
trated the details of regulator construction, these 
devices being well-known to all mechanics skilled 
in the-art. I prefer to employ a regulator with 
an adjusting means indicated at 2{} in order to 
provide a range of pressures available îor selec- 
tion during the operation of the unit. 
An outlet nipple 2! is positioned adjacent the 
periphery of the rotorS and may be diametrically 
opposite the inlet nipple. Nipple 21 is connictid 
to line 22 so that fluid is exhausted through a 
metering valve 24 to the outlet. 
I provide a motor of such a power and speed 
which, taking into consideration the gear reduc- 
tion by the mechanical elements . and 4, is 
sufficient to drive the agitator at the highest 
sired speed. I then provide a fluid coupling of 
such a size that vhen the coupling is approxi- 
mately full of fluid, the horsepower that will be 
transmitted by the coupling is approximately 
equal to that developed by the motor, which is 
made sufficient to drive the agitator at ifs high- 
est desired speed. As the coupling is driven, fiuid 
within the working chamber W ïormed by the 
cooperation of the rotors circulates as indicated 
by the arrows in Fig. 2. For example, if the quan- 
tity of fluid in the coupling is increased, there 
follows a greater energy transfer from one rotor 
to the other, with which the pressure within the 
rotors increases and the slip between the rotors 
decreases. If the amount of fluid within the ro- 
tors is decreased, rotor slip increases, fluid pres- 
sure is decreased, and output rotor speed drops. 
In either case, fluid pressure is transmitted equal- 
ly in all directions in accordance with Pascal's 
law, so that the pressure of the fluid near the 
control point P equals the pressure in the work- 
ing chamber W. Also, I have round that the 
revolving rotors induce a circumferential cir- 
culation of the fluid between the rotors and the 
housing so that the fiuid pressure adjacent the 
periphery of the rotors tends to bufld up to a 
value equal to that within the rotors. 
To conclude, the above phenomena reveal that 
when the input rotor is driven at constant speed, 
the fluid pressure at point P vithin the housing 
may be used as a measurement of the output 
rotor speed. This provides a convenient means 
for control of output speed without requiring ro- 
tating fluid inlet and outlet joints. For example, 
assuming that the coupling is fllled with a certain 
.quantity of fluid, if the.source of fluid supply 

4 
to the coupling be restricted, then less fluid will 
flow into the coupling and the pressure within 
the working chamber W cannot be maintained at 
its previous value. The pressure that had built 
5 up due to energy transfer between the rotors will 
rapidly force fluid out through the exhaust line 
22 and the fixed metering valve 24 until the fluid 
level within the rotors has been reduced to a 
point where the pressure within the working 
10 chamber W due to kinetic energy, again equals 
. the pressure supplied by the fluid source at the 
inlet P. Under these conditions, due to the re- 
duced volume of fluid within the working cham- 
ber W, there is an increased amount of slip be- 
l5 tween the rotors and the output rotor is driven 
ata lower speed and its horsepower is less than 
before. However, since the output rotor speed has 
dropped, the decreased horsepower output of the 
coupling is of no consequence when the coupling 
20 is driving an agitator. This follows because when 
agitator speed is decreased, its horsepower 
quirements fall off in accordance with the same 
laws that govern the falling off of the horsepower 
output of the coupling driving the agitator. 
25 In order to facilitate selection of an output 
speed of the coupling, I take advantage of the 
phenomenon that when the input rotor is driven 
at substantially constant speed the pressure at 
point P may be used as an indication of the out- 
30 put speed of the coupling, by providing a pres- 
sure gauge f to register such pressure. It is 
convenient if the pressure gauge  is calibrated 
fo read speed directly for a fixed setting of the 
orifice 24, rather than fluid pressure within the 
35 housing, legardless, in order to select a rotor 
speed and hence an agitator speed, I need only 
adjust control means 2{} for the pressure regu- 
lator until the inlet pressure equals that pressure 
which corresponds to the desired speed of the 
4O output rotor, as indicated on the pressure gauge. 
The adjustable metering outlet orifice 24 per- 
toits selection of a proper fiuid circulation to 
dissipate the heat engendered by the slip be- 
tween the rotors. For example, if the orifice is 
.5 set for too small a circulation, the unit will heat 
up excessively, whereas if the ourlet metering 
valve is opened too wide, an excessive quantity of 
circulating fluid will be required in order to main- 
tain the necessary fiuid volume within the cou- 
5O pling. 
The use of a coupling and driving agitator bas 
an additional advantage in that if the batch for 
some reason or other becomes inordinately thick, 
the mechanical gearing is protected and the cou- 
55 pling will slip belote the gear teeth or chains in 
the drive gearing rail. 
Of course, those skilled in the art will appre- 
ciate that I may provide fixed orifice inlet means 
and regulate the outlet in accordance with bous- 
60 ing pressure to accomplish the results just de- 
scribed. 
Investigations bave shown that micro-fine or 
intragranular solids bave characteristics like 
those of liquids and I therefore contemplate that 
65 my fluid coupling may be used to drive an agitator 
containing such solids to obtain results similar 
to those obtained with fluids. Accordingly, the 
terre "liquid" as applied to an agitator in the 
claires is to be interpreted as including an agita- 
70 tor containing either liquids or such solids. 
Although I bave illustrated a preferred em- 
bodiment of my invention, those skilled in the art 
will appreciate that various design details may 
be varied without departing ïrom the spirit of my 
75 iïlv¢_nçion and I contemplate that the claims and 
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not the illusçrated embodiment are determina- 
tive of the scope of my invention. 
What is c]aimed is: 
1. In a hydrau]ic coup]ing, a fixed ]iquid hous- 
ing, driving and driven b]aded rotor elements re- 
vo]ving within said housing, said rotor e]ements 
being re]atively positioned to forma work cham- 
ber for the transmission of work ]iquid from one 
rotor e]ement to the other, said work chamber 
being in liquid communication with the chamber 
formed by said housing near the periphery of 
said rotor elements, ]iquid in]et means in said 
housing ]ocated adjacent the periphery of said 
rotor e]ements, means to reçu]are the quantity of 
]iquid within said housing comprising means to 
adroit ]iquid through said inlet to said housing 
ata contro]]ed rate and means to continuous]y 
b]eed ]iquid from the housing adjacent the 
periphery thereof ata control]ed rate to provide 
for circulation, and means to measure the pres- 
sure of ]iquid within the housing adjacent the 
periphery of the latter. 
2. In combination, a hydraulic coup]ing having 
a fixed ]iquid housing, driving and driven b]aded 
rotor e]ements revolving within said housing, a 
constant speed motor connected to said driving 
rotor e]ement, said rotor e]ements being relative]y 
positioned to forma work chamber for the trans- 
mission of work ]iquid from one rotor e]ement 
to the other, said work chamber being in ]iquid 
communication with the chamber formed by said 
housing near the periphery of said rotor e]ements, 
liquid in]et means in said housing ]ocated adja- 
cent çhe periphery of said rotor e]ements, means 
to regu]ate the quantity of ]iquid within said 
housing comprising means to adroit ]iquid through 
said inlet to said housing ata contro]]ed rate and 
means to continuous]y b]eed ]iquid from the hous- 
ing adjacent the periphery thereof at a contro]]ed 
rate to provide for circulation and means to 
measure the pressure of ]iquid within the hous- 
ing adjacenç the periphery of the ]atçer. 

6 
3. In combination, a hydraulic coupling hav- 
ing a fixed liquid housing, driving and driven 
bladed rotor elements revolving within said hous- 
ing, a constanç speed motor connected to said 
5 driving rotor element, said rotor elements being 
relatively positioned to forma work chamber for 
the transmission of work liquid from one rotor 
element to the other, said work chamber being 
in liquid communication with the chamber formed 
10 by said housing near the periphery of said rotor 
elements, liquid inlet means in said housing lo- 
cated adjacent the periphery of said rotor ele- 
ments, means to regulate the quantity of liquid 
within said housing comprising means to adroit 
15 liquid through said inlet to said housing ata con- 
trolled rate and means to continuously bleed 
liquid from the housing adjacent the periphery 
thereof ata controlled rate to provide for circula- 
tion, a gauge connected to measure the pressure 
20 of liquid within the housing adjacent the periph- 
ery of the latter, said gauge being calibrated to 
read substantially the speed of the driven rotor 
element between the limits of the condition when 
the housing is substantially empty of liquid and 
25 when itis substantially ïull. 
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